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IN THE CLAIMS: 

The text of all pending claims, (including withdrawn claims) is set forth below. Cancelled 
and not entered claims are indicated with claim number and status only. The claims as listed 
below show added text with underlining and deleted text with str i k e through . The status of each 
claim is indicated with one of (original), (currently amended), (cancelled), (withdrawn), (new), 
(previously presented), or (not entered). 

1 . (currently amended) A pattern recognition apparatus for recognizing a pattern 
based on a value of a probability density function defined for each category in a feature vector 
space of a pattern, comprising: 

a calculation device calculating a value of a discriminant function of a specific category 
for a feature vector of an unknown pattern whon a sot of d i ff e r e nc e v e ctors i s g e n e rat e d by 
ca l cu l at i ng a d i ff e r e nc e b e tw ee n a f e atur e v e ctor of e ach patt e rn i n a sp e cific patt e rn s e t and an 
av e rag e f e atur e v e ctor of e ach corr e ct cat e gory, an e xp e ct e d va l u e of a probab ili ty d e ns i ty 
function of th e sp e c i fic cat e gory i s d e fin e d using a norma l d i stribut i on w i th an autocorr el at i on 
matrix of th e s e t of d i ff e r e nc e v e ctors and th e f e atur e v e ctor of th e unknown patt e rn as a 
covarianc e matrix and an av e rag e , r e sp e ct i v el y, as a probab il ity d e ns i ty funct i on and th e 
discr i minant funct i on i s d e fin e d bas e d on th e e xp e ct e d valu e; and 

a recognition device recognizing the unknown pattern based on the value of the 
discriminant function and outputting a recognition resul t; and 

wherein said calculation device: 

calculating a set of difference vectors by calculating a difference between a feature 
vector of each pattern in a specific pattern set and an average feature vector of each correct 
category; 

calculating an expected value of a probability density function of a specific category using 
an error distribution corresponding to the set of difference vectors as the probability density 
function: and 

calculating the value of the discriminant function for the specific category based on the 
expected value. 

2. (original) The pattern recognition apparatus according to claim 1 , further 
comprising 

a storage device storing both information about eigenvalues and eigenvectors of a 
covariance matrix of a fluctuating distribution of the category and information about eigenvalues 
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and eigenvectors of a covariance matrix of the normal distribution, 

wherein said calculation device calculates the value of the discriminant function using the 
information stored in the storage device. 

3. * (currently amended) A pattern recognition apparatus for recognizing a character 
based on a value of a probability density function defined for each category in a feature vector 
space of a character pattern, comprising: 

a calculation device calculating a value of a discriminant function of a specific category 
for a feature vector of an unknown pattern of a specific font when a s e t of d i ffer e nc e v e ctors is 
gonorated by calculat i ng a d i ff e r e nc e b e twe e n a f e atur e v e ctor of e ach charact e r patt e rn i n a 
charact e r patt e rn set of th e sp e c i fic font and an av o rago f e atur e v e ctor of e ach corroot cat e gory, 
an e xp e ct e d va l u e of a probability d e nsity funct i on of th e sp e cific cat e gory is d e fin e d us i ng a 
normal distr i but i on w i th an autocorr el ation matr i x of th e s e t of d i ff e r e nc e v e ctors and tho featur e 
vector of tho unknown patt e rn as a covar i anco matr i x and an averag e , r e spectiv el y, as a 
probab i lity d e ns i ty funct i on and th e discr i m i nant funct i on i s d e fined bas e d on th e e xp e ct e d va l u e; 
and 

a recognition device recognizing the unknown pattern based on the value of the 
discriminant function and outputting a recognition result s and 
wherein said calculation device: 

calculating a set of difference vectors by calculating a difference between a feature 
vector of each character pattern in a character pattern set of the specific font and an average 
feature vector of each correct category; 

calculating an expected value of a probability density function of a specific category using 
an error distribution corresponding to the set of difference vectors as the probability density 
function; and 

calculating the value of the discriminant function for the specific category based on the 
expected value. 

4. (currently amended) A pattern recognition apparatus for recognizing a character 
based on a value of a probability density function defined for each category in a feature vector 
space of a character pattern, comprising: 

a calculation device calculating a value of a discriminant function of a specific category 
for a feature vector of an unknown pattern inputted by specific input equipment whon a s e t of 
diff e r e nc e v e ctors i s g e n e rat e d by calcu l ating a d i fforonc e b e tween a f e aturo v e ctor of e ach 
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charact e r pattern i n a oharaot e r patt e rn s e t, which is i nputted by th e sp e c i fic input e qu i pment, 
and an avorage f e ature v e ctor of e ach corr e ct category, an e xp e ct e d va l u e of a probabi li ty 
density funct i on of the sp e c i fic cat e gory i s d e fin e d using a norma l d i str i but i on w i th an 
autocorr el at i on matr i x of th e s e t of d i ff e r e nc e v e ctors and th e featur e v e ctor of th e unknown 
pattern as a covar i anco matr i x and an av e rag e , r e spect i ve l y, as a probab ili ty d e ns i ty funct i on and 
tho discriminant function is d e fin e d bas e d on th e exp e cted va l u e; and 

a recognition device recognizing the unknown pattern based on the value of the 
discriminant function and outputting a recognition resul t; and 

wherein said calculation device: 

calculating a set of difference vectors by calculating a difference between a feature 
vector of each character pattern in a character pattern set, which is inputted by the specific input 
equipment, and an average feature vector of each correct category; 

calculating an expected value of a probability density function of a specific category using 
an error distribution corresponding to the set of difference vectors as the probability density 
function; and 

calculating the value of the discriminant function for the specific category based on the 
expected value. 

5. (currently amended) A pattern recognition apparatus for recognizing a character 
based on a value of a probability density function defined for each category in a feature vector 
space of a character pattern, comprising: 

a calculation device calculating a value of a discriminant function of a specific category 
for a feature vector of an unknown pattern inputted with specific resolution wh e n a s e t of 
d i ff e r e nc e v e ctors i s g e n e rat e d by calculat i ng a d i ff e r e nc e b e tw ee n a f e atur e v e ctor of e ach 
charact e r patt e rn i n a charact e r patt e rn s e t, which i s inputt e d w i th th e sp e c i fic r e solut i on, and an 
av e rag e f e atur e v e ctor of e ach corr e ct cat e gory, an e xp e ct e d va l u e of a probab il ity d e ns i ty 
function of th e sp e c i fic cat e gory i s d e fin e d us i ng a normal d i str i but i on with an autocorr e lat i on 
matr i x of th e s e t of d i ff e r e nc e v e ctors and th e f e atur e v e ctor of th e unknown patt e rn as a 
covar i anc e matrix and an av e rag e , r e sp e ct i v el y, as a probab il ity d e ns i ty funct i on and th e 
discr i m i nant funct i on i s d e fin e d bas e d on th e e xp e ct e d va l u e; and 

a recognition device recognizing the unknown pattern based on the value of the 
discriminant function and outputting a recognition resultr ; and 

wherein said calculation device: 

calculating a set of difference vectors by calculating a difference between a feature 
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vector of each character pattern in a character pattern set, which is inputted with the specific 
resolution, and an average feature vector of each correct category; 

calculating an expected value of a probability density function of a specific category using 
an error distribution corresponding to the set of difference vectors as the probability density 
function; and 

calculating the value of the discriminant function for the specific category based on the 
expected value. 

6. (currently amended) A pattern recognition apparatus for recognizing a character 
based on a value of a probability density function defined for each category in a feature vector 
space of a character pattern, comprising: 

a calculation device calculating a value of a discriminant function of a specific category 
for a feature vector of an unknown pattern when a set D S f of difference vectors is generated by 
calculating a difference between a feature vector of each character pattern in a character pattern 
set of a specific font F and an average feature vector of each correct category; a set Dsi of 
difference vectors is generated by calculating a difference between a feature vector of each 
character pattern in a character pattern set, which is inputted by specific input equipment I, and 
an average feature vector of each correct category, a set D S r of difference vectors is generated 
by calculating a difference between a feature vector of each character pattern in a character 
pattern set, which is inputted with specific resolution R, and an average feature vector of each 
correct category, an expected value f<\ of a probability density function f 0 of the specific category 
is defined at each point in the feature vector space using a normal distribution function with a 
autocorrelation matrix of the set D S f as a covariance matrix, as a probability density function, an 
expected value f 2 of the expected value f| is defined at each point using a normal distribution 
with a autocorrelation matrix of the set D S i as a covariance matrix, as a probability density 
function, an expected value f 3 of the expected value f 2 is defined at each point using a normal 
distribution with ana autocorrelation matrix of the set D S r as a covariance matrix, as a probability 
density function, and the discriminant function is defined based on the expected value f 3 ; and 

a recognition device recognizing the unknown pattern based on the value of the 
discriminant function and outputting a recognition result. 

7. (currently amended) A pattern recognition apparatus for recognizing a character 
based on a value of a probability density function defined for each category in a feature vector 
space of a character pattern, comprising: 
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a calculation device calculating a value of a discriminant function of a specific category 
for a feature vector of a target character pattern included in an input documen t wh e n a s e t of 
d i ff e r e nc e v e ctors is g e n e rat e d by ca l cu l at i ng a d i ff e r e nce botwoen a f e atur e vector of e ach 
charact e r patt e rn i n a s e t of charact e r patt e rns, wh i ch ar e i nc l uded i n tho i nput docum e nt and for 
wh i ch th e maximum va l u e of a probab ili ty d e nsity funct i on of a cat e gory i s larger than a 
thr e shold va l u e , and an av e rag e f e atur e v e ctor of e ach corr e ct cat e gory, an e xp e cted va l u e of a 
probab ili ty d e nsity funct i on of th e sp e c i fic cat e gory i s d e fin e d us i ng a norma l d i str i but i on w i th a 
autocorr el at i on matr i x of th e s e t of d i ffer e nc e v e ctors and th e f e atur e v e ctor of th e targ e t 
charact e r patt e rn as a oovar i anc e matr i x and an av e rag e , r e sp e ct i v e ly, as a probab ili ty d e ns i ty 
funct i on, and th e discr i m i nant funct i on i s dofinod bas e d on th e e xpoct e d valu e; and 

a recognition device recognizing the unknown pattern based on the value of the 
discriminant function and outputting a recognition result s and 

wherein said calculation device: 

calculating a set of difference vectors by calculating a difference between a feature 
vector of each character pattern in a character pattern set, which are included in the input 
document and for which a maximum value of a probability density function of a category is larger 
than a threshold value, and an average feature vector of each correct category; 

calculating an expected value of a probability density function of a specific category using 
an error distribution corresponding to the set of difference vectors as the probability density 
function; and 

calculating the value of the discriminant function for the specific category based on the 
expected value. 

8. (currently amended) A computer-readable storage medium which records a 
program for enabling a computer to recognize a pattern based on a value of a probability density 
function that is defined for each category in a feature vector space of a pattern, the program 
enabling the computer to perform: 

ca l culat i ng a va l u e of a d i scr i m i nant function of a sp e cific category for a f e ature vector of 
an unknown patt e rn wh e n a s e t of d i ff e r e nc e v e ctors i s generat e d by ca l cu l ating a d i ffer e nc e 
b e tw ee n a f e atur e v e ctor of e ach patt e rn in a sp e c i fic patt e rn sot and an avorag e foaturo v e ctor 
of e ach corr e ct cat e gory, an e xp e ct e d va l u e of a probabi li ty density funct i on of th e sp e c i fic 
cat e gory i s d e fin e d us i ng a norma l d i str i but i on w i th an autocorre l at i on matr i x of th e s e t of 
d i ff e r e nc e v e ctors and th e f e atur e v e ctor of th e unknown pattern as a oovar i anco matr i x and an 
av e rag e , r e sp e ct i v el y, as a probabi li ty d e ns i ty funct i on and tho d i scr i m i nant function i s defin e d 
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bas e d on th e e xp e otod va l u e ; 

calculating a set of difference vectors by calculating a difference between a feature 
vector of each pattern in a specific pattern set and an average feature vector of each correct 
category; 

calculating an expected value of a probability density function of a specific category using 
an error distribution corresponding to the set of difference vectors as the probability density 
function; and 

calculating the value of the discriminant function for the specific category based on the 
expected value; 

recognizing the unknown pattern based on the value of the discriminant function; and 
outputting a recognition result. 

9. (currently amended) A propagation signal which propagates a program for 
enabling a computer to recognize a pattern based on a value of a probability density function 
that is defined for each category in a feature vector space of a pattern, the program enabling the 
computer to perform: 

ca l cu l ating a va l u e of a d i scrim i nant funct i on of a sp e cific category for a f e ature vector of 
an unknown patt e rn when a s e t of diff e r e nce v e ctors i s g e n e rat e d by ca l cu l at i ng a d i ff e r e nce 
b e tw ee n a f e atur e v e ctor of e ach patt e rn i n a sp e c i fic pattern set and an averag e f e atur e v e ctor 
of oach correct cat e gory, an e xpected va l uo of a probab ili ty dens i ty funct i on of th e sp e c i fic 
cat e gory i s d e fin e d using a norma l distr i bution w i th an autocorrelation matr i x of th e s e t of 
d i ffer e nc e vectors and th e f e atur e v e ctor of th e unknown pattern as a oovar i anc e matrix and an 
av e rag e , resp e ct i v el y, as a probab ili ty d e ns i ty funct i on and th e discr i m i nant funct i on i s defin e d 
bas e d on th e e xp e ct e d valu e ; 

calculating a set of difference vectors by calculating a difference between a feature 
vector of each pattern in a specific pattern set and an average feature vector of each correct 
category; 

calculating an expected value of a probability density function of a specific category using 
an error distribution corresponding to the set of difference vectors as the probability density 
function; and 

calculating the value of the discriminant function for the specific category based on the 
expected value; 

recognizing the unknown pattern based on the value of the discriminant function; and 
outputting a recognition result. 
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10. A pattern recognition method for recognizing a pattern based on a value of a 
probability density function defined for each category in a feature vector space of a pattern, 
comprising: 

g e n e rat i ng a sot of d i ff e r e nc e vectors by ca l cu l ating a diff e r e nc e b e tw ee n a f e atur e 
vootor of e ach patt e rn i n a sp e cific pattern s e t and an av e rag e f e atur e v e ctor of e ach corr e ct 
cat e gory; 

obta i ning an expect e d va l ue of a probab il ity d e nsity funct i on of a sp e c i fic cat e gory us i ng 
a normal d i str i but i on w i th a autocorr el ation matr i x of th e s e t of d i ff e r e nc e v e ctors and a f e atur e 
v e ctor of an unknown patt e rn as a covarianc e matr i x and an av e rag e , r e sp e ct i v el y, as a 
probabi li ty d e ns i ty funct i on; 

obta i n i ng a discr i minant funct i on of th e sp e c i fic cat e gory bas e d on th e e xp e ct e d va l u e ; 

ca l cu l at i ng a va l u e of th e discr i m i nant funct i on for th e f e atur e v e ctor of th e unknown 
patt e rn; and 

calculating a set of difference vectors by calculating a difference between a feature 
vector of each pattern in a specific pattern set and an average feature vector of each correct 
category; 

calculating an expected value of a probability density function of a specific category using 
an error distribution corresponding to the set of difference vectors as the probability density 
function; and 

calculating the value of the discriminant function for the specific category based on the 
expected value; 

recognizing the unknown pattern based on the value of the discriminant function ; and 
outputting a recognition result . 

11 . (currently amended) A pattern recognition apparatus for recognizing a pattern 
based on a value of a probability density function defined for each category in a feature vector 
space of a pattern, comprising: 

calculation means for calculating a value of a discriminant function of a specific category 
for a feature vector of an unknown pattern wh e n a s e t of d i ff e r e nc e v e ctors i s generat e d by 
ca l cu l at i ng a d i ff e r e nc e b e twoon a f e atur e v e ctor of e ach patt e rn i n a sp e c i fic patt e rn s e t and an 
av e rag e f e atur e v e ctor of oach correct cat e gory, an e xp e ct e d valu e of a probab ili ty d e nsity 
funct i on of th e sp e cific cat e gory i s defin e d us i ng a norma l d i str i bution w i th an autocorr el at i on 
matr i x of th e s e t of d i ff e r e nce vectors and th e f e atur e v e ctor of th e unknown patt e rn as a 
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covariano e matr i x and an av e rag e , r e sp e ct i vely, as a probabi li ty d e nsity funct i on and th e 
discr i m i nant function i s d e fin e d bas e d on th e oxpoct e d valu e; and 

recognition means for recognizing the unknown pattern based on the value of the 
discriminant function and outputting a recognition result s and 

wherein said calculation means: 

calculating a set of difference vectors by calculating a difference between a feature 
vector of each pattern in a specific pattern set and an average feature vector of each correct 
category; 

calculating an expected value of a probability density function of a specific category using 
an error distribution corresponding to the set of difference vectors as the probability density 
function; and 

calculating the value of the discriminant function for the specific category based on the 
expected value. 
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